'"", ', of such a coating is to match the optical constants of free space, which are relatively small, with those of the substrate, which are very large. A similar problem occurs in acoustics. At optical wavelengths Heavens 6 suggested a film whose refractive index varied continuously from one medium to the other, and Jacobss~n and Martensson 7 have ~ctu ally succeeded in making such a graded-index film. In the microwave region the wavelength is long enough that layers of material can be used to approximate a continuous transition. Thus in a multilayer coating the refractive index increases Irregularly from the outside inward (hence the surface reflectance of the outermost layer is the least).
This paper describes a simple, single-layer antireflection overcoat for rough, high':'index, baffle coating's.
Both polyethylene and mylar have been used to make FIR antireflection coatings 8 in transmission. Teflon (polytetrafluoroethylene) is somewhat similar chemically, but with a lower index of refraction.
Because of its low index, four IR-opaque baffle coatings described in Paper I were sprayed with Teflon to see whether it would have an antireflectIon effect in reflection. The material used was Teflon Wet Lubricant (the Du Pont Co., Wilmington, DE 19898), and a "heavy" spray was applied in an effort to produce a thick layer. Specular reflectance spectra (asdesc~ibed in Paper I) were made of the four coatings both before and after they were sprayed so that any changes measured would be attributable to the Teflon overcoat.
The analysis which follows uses the Teflon refractive index obtained by Chamberlain and Gebbie 9 because their value is quite close to that obtained by Alvarez, Jennings, and Moorwood'O after a 5.5% temperature shift observed in the latter's polyethylene data was applied tOI their Teflon data. The value found by Birch et a1. 11 is only. 3.5%
higher. :Beyond 65 pm, Chamberlain and Gebbie show that the absorption coefficient of Teflon is negligible. The optical constants of the four combination coatings were estimated' in Paper I and they will be used here (Table I) with the comment that they are sufficiently accurate for a first-order analysis. For that reason, and also because a thinner beam splitter was used, the short wavelength spectra of Fig. 4 are noisy; however, they still show two clearly separated reflectance levels beyond 80 pm.
II. Observations
Two lDajor effects of the Teflon overcoat are apparent in the strong spectra of fig. 1 . First, the peak at 77 pm is shifted (8 pm) toward longer wa'ITelength, and second, the reflectance at wavelengths beyond 300 pm is reduced by a factor close to two. In Fig. 2 
III. Analysis
The two effects demonstrated in the preceding section appear large enough and simple enough to be amenable to a first-order analysis. The first-order effect of a nonabsorbing overcoat on the normal incidence specular refleqtance can be calculated from the ratio formed by Eq. 
The peak wavelengths are (6) 
1/2 cos 4nnd sec(a/n) R1B (1 -R 1B )
;\ -By equating phase factors at; the interference peaks, the optical thickness of the overcoat can be related to the wavelength shift, yi.elding
nd sec(a/n)
Substituting Eq. (8) into (7) produces a second equation also independelnt of the overcoat thickness:
where n' is the value of n measured at AB.
Examination of Eqs. (4), (7), and (9) indicates that as the wavelelngth becomes large, the only factors that do not explicitly approach unity are those involving the surface reflectance coefficients,R 1A and R 1B . Since these coefficients depend only on optical constants which in the submillimeter region change quite slowly, it appears that the sub ..
millimeter reflectance ratio approaches a nearly constant value given by
R1/2{1
1A (10) which is independent of the thickness of the overcoat. Even at shorter wavelengths, one would still expect the reduced reflectance to be strongly governed by this value. Substitution of Eqs. (2) and (5), followed by some algebraic manipulation yields ( 11) This complicated relation has a nonlinear dependence on the optical constants., but for the expected values of n ~ 1 and k ~ 0.3, its dependence on nand k is small. The numerator, however, has a regular dependence on nf and it goes to zero as nf decreases to 1. Thus the most significant parameter of the reduced reflectance in the submillimeter region ~ppears to be the index of refraction of the overcoat, and not: its thicknes.s. Contrary to what might be expected from analogy to antireflection coatings in transmission, the reflectance in this case decreases regularly with decreasing overcoat index.
IV. Calculations
In this section, Eqs. (4), (7), (8), and (9) hence their estimated optical constants are more uncertain than those of the previous samples. Using the value of 15 ~m for d f , Eq. (7) calculates a reflectance ratio for sample 1130 at 400 ~m that is only 26% different from the value measured on Fig. 3 . 
